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[Claim 1] A catalyst for catalytic reduction removal of 
15 nitrogen oxides comprising physically mixing to a proton type 
zeolite manganese oxide in the range of 1 to 40% by weight based 
of the weight of catalyst. 

[Claim 2] A catalyst according to claim l f wherein the proton 
type zeolite is a proton type ZSM-5. 
20 [Claim 3] A catalyst according to claim 1 or claim 2, wherein 
the manganese oxide has a BET surface area of 5 to 50 m 2 /g. 

[0013] The proton type zeolite mainly constructing the present 
catalyst is produced by ion exchanging the zeolite with ammonium 

25 ion, then calcining it in air to change the proton type. If this 
zeolite has a skeletal structure of zeolite, any of zeolite can 
be used in spite of Si/Al ratio. Specifically, proton type ZSM-5, 
proton type Y type zeolite and proton type mordenite are preferable , 
in particular proton type ZSM-5 is most preferable. 
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[0014] Mnganese oxide to be physically mixed to the above proton 
type zeolite comprises mainly Mn 2 0 3 . Preparation methods for 
manganese oxide are not particularly limited but may include 
preparation method, thermal decomposition method or other methods 
5 for forming Mn 2 0 3 . The preparation method is a method for adding 
a precipitation agent in a manganese solution to form a manganese 
containing precipitation, and then calcining the precipitate to 
f ormMn 2 0 3 . Here , it may use manganese nitrate or manganese acetate 
or the like as the manganese solution, and it may use sodium 

10 carbonate, sodium hydroxide or ammonia or the like as the 
precipitation agent . The thermal decomposition method is a method 
for thermal-decomposing (calcining) a manganese compound to form 
Mn 2 03. Here, it may use manganese carbonate, manganese acetate, 
manganese nitrate or the like as the manganese compound. The Mn 2 0 3 

15 produced by the precipitation method in which manganese nitrate 
is used as the manganese solution and sodium carbonate is used 
as the precipitation agent is preferable for producing a catalyst 
having the most improved activity. 
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2. 9 

5. 5 

6. 0 

= 07T 



[«3J 



9 2. 7 

96. 9 

9 2. 5 

8 7. 3 

10 0. 0 



( 8 ) ftM 3 ? 1 0-24238 

13 14 
H-ZSM-5 + 5. 8m Z /gM n2 0 3 (Swt») 



HoO : 


8 #896 














N 2 0ffi*% 




250 


9. 5 


9. 0 


0. 5 


94. 7 


300 


1 2. 9 


1 2. 6 


0. 3 


97. 7 


3 5 0 


76. 2 


7 6. 0 


0. 2 


99. 7 


4 00 


6 0. 4 


60. 2 


0. 2 


99. 7 


500 


20. 7 


19. 8 


0. 9 


95. 7 



H 2 0: 


mi. 










NO(£<fc*96 


N 2 «*96 


N 2 OJR*96 




250 


0. 4 


0. 0 


0. 4 


0. 0 


300 


8 3. 7 


81. 1 


2. 6 


96. 9 


350 


7 3. 4 


69. 2 


4. 2 


94. 3 


4 00 


5 1.9 


4 7. 8 


4. 1 


92. 1 


5 0 0 


2 2, 4 


2 1. 5 


0. 9 


98. 0 












H-ZSM-5 + 3. 5m 2 /gMn 2 0 3 (5wt96) 




: 8«*96 








m&x 




N 2 W*% 






300 


1 6. 1 


1 5. 8 


0. 3 


9 8. 1 


350 


4 7. 3 


47. 0 


0. 3 


9 9. 4 


400 


5 1.4 


51. 1 


0. 3 


99. 4 


500 


2 0. 6 


19. 3 


1. 3 


9 3. 7 



H 2 0 

SStC NOEbtiflW N g C»X U 2 OW*% NggftgM 



300 


1 1. 


4 


1 0. 


9 


0. 


5 


95. 


6 


3 5 0 


5 6. 


9 


54. 


1 


2. 


8 


95. 


1 


400 


44. 


2 


4 1. 


8 


2. 


4 


94. 


6 


500 


28. 


3 


27. 


7 


0. 


6 


97. 


9 



[0077] 



40 [*5] 




[0078] 



15 



(9) 



H-ZSM-5 + 25. 4m 2 /gMn 2 0 3 (20wt96) 



[£6] 



4mVgMn 2 0 3 (5wt%) 



H 2 0: 8tm% 



aire 






N 2 OJR*K 


x 2 m$m% 


2 5 0 


25. 2 


24. 6 


0. 6 


9 7. 6 


300 


54. 7 


5 4. 1 


0. 6 


98. 9 


350 


53. 0 


5 2. 4 


0. 6 


98. 9 


4 00 


3 0. 0 


2 9. 5 


0. 5 


9 8. 3 


5 00 


6. 4 


6. 2 


0. 2 


96. 9 


H 2 0 


: ML 




mace 






N 2 0ffi*96 




250 


72. 9 


70. 1 


2. 8 


9 6. 2 


300 


82. 4 


7 5. 5 


6. 9 


9 1.6 


350 


4 0. 1 


34. 1 


6. 0 


85. 0 


400 


1 8. 7 


14. 7 


4. 0 


78. 6 


500 


5. 7 


4. 7 


1- 0 


82. 5 



4$M¥ 1 0-24238 
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H 2 0 


: 8#S<* 


msec 




N 2 «*K 


N 2 0«»*6 


N 2 &WP96 


2 0 0 


6. 6 


5. 8 


0. 8 


8 7. 9 


250 


5 3. 5 


52. 7 


0. 8 


9 8. 5 


3 0 0 


8 3. 1 


82. 6 


0. 5 


9 9. 4 


350 


5 8. 0 


5 7. 0 


1. 0 


9 8.3 


400 


3 1. 0 


3 0. 0 


1. 0 


9 6. 8 


5 0 0 


4. 5 


4. 3 


0. 2 


9 5. 6 


H 2 0: 






mcc 






N 2 042*96 


N 2 *ft*96 


200 


2 2. 0 


2 0. 7 


I. 3 


9 4. 1 


2 5 0 


99. 0 


9 5. 6 


3. 4 


9 6. 6 


300 


7 9. 3 


7 2. 8 


8. 5 


9 1.8 


350 


4 4. 3 


36. 6 


7. 7 


8 2. 6 


4 00 


2 0. 1 


14. 9 


5. 2 


7 4. 1 


500 


4. 8 


4. 4 


0. 4 


91. 7 



[0079] 



C*7] 



(10) #Bfl¥l 0-2 4 2 38 

17 18 



H-*^r^h + 25. 4m 2 /gMn 2 0 3 (5wt90 

h 2 o: atm% 









N 2 04**96 




250 


5 3. 4 


4 8. 8 


4. 6 


9 1.4 


300 


8 8. 5 


8 6. 3 


2. 2 


9 7. 5 


3 5 0 


9 0. 5 


89. 5 


1. 0 


9 8. 9 


4 00 


7 5. 2 


7 4. 1 


1. 1 


9 8. 5 


500 


2 2. 8 


2 2. 1 


0. 7 


9 6. 9 


H 2 0 










MStX 






N 2 OJR*% 


N 2 »ft*% 


2 50 


8 5. 7 


8 1. 8 


3. 9 


9 5. 4 


3 00 


9 5. 3 


9 0. 7 


4. 6 


9 5. 2 


3 5 0 


7 6. 6 


58. 9 


17. 7 


7 6. 9 


4 0 0 


4 6. 9 


38. 4 


8. 5 


8 1.9 


5 0 0 


1 6. 5 


14. 2 


2. 3 


8 6. 1 



[0080] C* 83 
H-ZSM-5 

H 9 0 : Btm% 



msec 




N 2 WM6 


N 2 0«*96 


N 2 3&*96 


300 


1 1. 9 


1 1. 6 


0. 3 


97. 5 


400 


25. 9 


25. 9 


0. 0 


1 0 0. 0 


H 2 0 










mate 




N 2 «#K 


N 2 OiR#% 




300 


7. 7 


7. 5 


0. 2 


9 7. 4 


400 


37. 7 


37. 7 


0. 0 


1 0 0. 0 



[008 1] 



[0082] 



( in 

19 

,H-ZSM-5 + 25. 4m 2 /gMn 2 0 3 (SOwtX) 
H 2 0: 8tm% 



10-24238 

20 



matx 




^ N 2 C*» 


n 2 o«** 


* N 2 «S^96 


200 


1 2. 9 


1 I. 7 


1. 2 


9 0. 7 


250 


4 5. 1 


44. 0 


1. 1 


9 7. 6 


300 


4 5. 3 


4 4. 3 


1. 0 


9 7. 8 


350 


1 6. 7 


16. 2 


0. 5 


9 7. 0 


4 00 


5. 3 


4. 7 


0. 8 


88. 7 


5 0 0 


2. 5 


2. 2 


0. 3 


8 8. 0 


H«0 




&J9TC 




N 2 JR*X 


N 2 OJR*96 




200 


9 7. 3 


9 3. 8 


3. 5 


9 6. 4 


250 


7 5. 8 


6 7. 9 


7. 9 


8 9. 6 


300 


3 0. 6 


2 5. 2 


5. 4 


8 2. 4 


350 


8. 3 


6. 0 


2. 3 


7 2. 3 


400 


4. 1 


3. 4 


0. 7 


8 2. 9 


500 


2. 9 


2. 5 


0. 4 


86. 2 








C«l 0] 




Na-ZSM-5 + 25. 4m 2 /gMn 2 0 3 <5wtK) 


H 2 0 










msec 






N 2 0«*?6 


N 2 »»*6 


250 


8. 7 


8. 5 


0. 2 


9 7. 7 


300 


14. 4 


14. 2 


0. 2 


9 8. 6 


400 


7. 4 


7. 2 


0. 2 


9 7. 3 


500 


4. 3 


4. 0 


0. 3 


9 3. 0 


H 2 0: 






sure 


N0fift*96 


N 2 C*K 


N 2 0«J*96 




250 


7 7. 1 


7 3. 1 


4. 0 


9 4. 8 


300 


5 2. 2 


4 4. 0 


8. 2 


84. 3 


400 


6. 2 


5. 2 


1. 0 


8 3. 9 


500 


4. 7 


4. 4 


0. 3 


9 3. 6 



[0083] 



[$1 1] 



( '2 ) ftmw- 1 0-24238 

21 22 
Si0 2 + 25. 4m 2 /gMn 2 0g (5wt96) 



H 2 0 




msec 


NO<E{fc#?6 




N 2 OJR*K 




300 


0. 0 


0. 0 


0. 0 




350 


0. 0 


0. 0 


0. 0 




400 


0. 0 


0. 0 


0. 0 




500 


0. 2 


0. 0 


0. 2 


0. 0 



H 2 0 :|5L 



sarc 




N 2 «*96 


N 2 OJR*96 


N 2 ««596 


300 


0. 2 


0. 0 


0. 2 


0. 0 


350 


0. 2 


0. 2 


0. 0 


1 0 0. 0 


400 


0. 9 


0. 9 


0. 0 


1 0 0. 0 


500 


3. 0 


2. 4 


0. 6 


8 0. 0 



[0084] 

AI2O3 + 25. 4m Z /gMn 2 0 3 (SwtX) 
H 2 0:8<*»9< 









N 2 OJtWW 


N 2 »S$M6 


2 5 0 


4. I 


3. 9 


0. 2 


9 5. 1 


300 


7. 3 


7. 0 


0. 3 


9 5. 9 


350 


1 0. 8 


10. 4 


0. 4 


96. 3 


400 


1 0. 8 


i 0. 5 


0. 3 


97. 2 


500 


5. 1 


4. 8 


0. 3 


94. 1 


H 2 0 




MStX 




N 2 tt*K 


N 2 0ffi*96 


N 2 «5W96 


250 


39. 8 


36. 0 


3. 8 


9 0. 5 


30 0 


4 6. 9 


4 0. 4 


6. 5 


86. 1 


350 


2 9. 5 


22. 4 


7. 1 


75. 9 


400 


1 6. 6 


12. I 


4. 5 


7 2. 9 


500 


8. 4 


6. 8 


1. 6 


8 1.0 



[0085] 40 [$13] 



( 13 ) 



23 



10-24238 

24 



( H-ZSM-5+Mn 2 0 3 <5wt96) 



H 2 0: 


8WJC* 








aarc 






N 2 0tt¥% 




2 6 0 


37. 2 


3 6. 3 


0. 9 


97. 6 


O W v 


6 7. 7 


67. 1 


0. 6 


99. 1 


o □ u 


60. 7 


6 0. 0 


0. 7 


98. 8 


Ann 

*t V} v 


42. 1 


41. 0 


1. 1 


97. 4 


u u u 


2 3. 8 


2 3. 2 


0. 8 


97. 5 


H«0 






arc 






N 2 0«*96 




250 


24. 1 


2 3. 4 


0. 7 


97. 1 


300 


7 0. 1 


64. 6 


5. 5 


92. 2 


350 


48. 5 


4 5. 7 


2. 8 


94. 2 


400 


36. 0 


3 2. 8 


3. 2 


91. 1 


5 0 0 


1 6. 6 


i 7. 0 


1. 6 


9 1.4 
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[0087] 
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